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_ Figure 2. lllustration of the overlap in differentially expressed genes in various stresses

The model bacterium, Desulfovibrio vulgaris Hildenborough, for which the genome
sequence has been fully determined, is being examined for its responses to a variety of
stresses that may be expected to be encountered in natural/contaminated settings. We
have examined the preliminary transcriptional data from ten treatments to learn
whether there are general responses or common themes for responses to stresses by D.
vulgaris. This anaerobe apparently does not have an ortholog encoding RpoS
implicated in the universal stress response in y-Proteobacteria. Interestingly genes
predicted to be controlled by the global regulator Fur appear to be among the most
frequently responsive in the genome. The transcriptional responses to increased
concentrations of sodium and potassium overlapped strongly, as would be predicted.
Curiously, it was not predicted that these salt responses would be shared by the
response to reduced temperature. Also counter to our prediction, the response to
nitrate was not a simple sum of the responses to sodium and nitrite. Further insights
into general patterns of transcription during stresses will be discussed.

_ Table 2. D. vulgaris Hildenborough transcriptional responses of

representative genes in energy metabolism
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Table 1. Stressors examined for transcriptional responses SO, Reduction Stress
P . A ORFNo. | Gene | Description Cold [ Heat | O; | pHIO | pH55 | NO; | NO; | NaCl | KCI| Cros
inD. VUIga”s H|Idenborough DVUOUS3 | NA® | Sulphate permease, putative 138 115 A) D. vulgaris Hildenborou
: . f : DVUOZ79 | NA | Sulphate permease family protein 109 160 228 | 185 .
Stressor Concentration or | Time (min) | Comparison e L s The transcriptional res
Condition culture DVUIS66 | oysD | PAPS reductase, putative 99 54 268 a simple combinati
C0|d 8 C 240 30 CI 240 IT]In DVU1597 | sir il;lphi:!lr!dluL‘:‘se, a;simila(a;y—:‘ype - 161 nitrite
- DVUOB47 | apsA | Adenylyl-sulphate reductase, alpha subunit EW 73 .
Heat 50C 15 37 C, 15 min DVUOB46 | apsB | Adenylyl-sulphate reductase, beta subunit 211 121
Oxygen 0.1% 240 No O,, 240 min DVUO402 | dsrA | Dissimilatory sulphite reductase A, alpha 328 B) The resp
= - DVUO403 | dvsB | Dissimilatory sulphite reductase B, beta 259
Alkaline pH |pH 10 120 pH 7,0 min DVU0404 | dsrD | Dissimilatory sulphite reductase D 2956 178 181 many
Acid pH pH5.5 240 pH 7, 0 min DVU2776 | dsrC | Dissimilatory sulphite reductase C, gamma o]
—— " DVUIZ86 | dstP | Integral membrane protein 164
Nitrite 25mM 60 No NO,’, 60 min DVUIZ87 | dsrO | Periplasmic (Tat), binds 2[4Fe-45] 240
Nitrate 105 mM 240 No NO;, 240 min DVU1288 | dsrd | Periplasmic (Seo), trihaem cytochrome ¢ 237
Sodium SOl 5 R T T s DVUL289 | dsrK | Cytoplasmic, binds 2[4Fe-45] B 220
: DVUL290 | dsrM | Inner membrane protein binds 2 haem b 26
Potassium 250 mM 120 No added K*, 120 min DVUI636 | ppaC | Inorganic pyrophosphatase, Mn-dependent 114 214
Chromate  |0.55 mM 120 No CrO,=, 0 min T T S — L
DVU0S30 | rrfl | RrfL protein 209 244 | 2
DVUOS31 | hmeF | HmoF, 52.7 KD protein 219 237
DVUO532 | hmcE | HmCE, 25.3 kD protein 186 16 T
DVU0534 | hmcC | HmeC, 43.2 KD protein 149 | 107
Figure 1. Numbers of differentially expressed genes (abs Fr =
(Z) 2 2) for each stress ORF No. | Gene | Description Cold | Heat | O | pHI0 | pH55
- i . DVU0303 | NA | Hypothetical protein 286 | 149 | 202
— 000 A ncrease DVU0304 | NA | Fypothetical protein
k= Il Decreased DVUOT63 | gdp | GGDEF domain protein 50
§ DVU2378 | foxR | Transcriptional regulator, Arac family. 138
ct BOO DVUZ571 | feoB | Fe” transport protein B 3
i DVU2572 | feoA | Fe™ transport protein A
= DVUZ573 | NA | Hypothetical protein
= 4m DVU2574 | feoA | Fe™ transporter component, feoA
@ DVUZ680 | fid | Flavodoxin, iron-repressed
_E DVU3330 | NA | Fe-regulated P-type ATPase,
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